Objectives. We sought to determine the extent to which child care centers in South Carolina improved physical activity practices after a new policy took effect.
C hildhood obesity is a major public health problem; in 2013 to 2014, 25% of 2-to 5-year-old children were overweight or obese. 1 Because more than two thirds of young children attend structured child care in the United States, 2 child care centers are an important setting for obesity prevention. 3 Some evidence suggests that physical activity is inversely associated with excessive weight gain in young children. 3 The Institute of Medicine (IOM) has recommended strategies to promote physical activity in child care centers, 3 but few states have implemented regulations that align with these strategies. 4 Child care center policies at multiple levels (e.g., national, state, local, center) may influence young children's physical activity. 5 Because young children are more active outdoors than indoors, 6 requiring daily outdoor play is an example of a policy to increase physical activity. 3 Other examples include providing indoor and outdoor portable materials 3 and physical activity training for teachers. 5 Despite considerable policy attention in the United States, knowledge of effects of new state-level physical activity policies on practices in child care centers is limited. 4, 5, 7 In 2012, South Carolina modified its child care quality enhancement program by implementing the ABC Grow Healthy standards, which included standards designed to increase children's physical activity levels. The purpose of this study was to determine whether child care centers improved their physical activity practices in response to this policy change.
METHODS
We conducted a quasi-experimental study with a 2-group pretest-posttest design, taking advantage of a natural experiment by comparing South Carolina with North Carolina, a state that did not make policy changes. We assessed physical activity practices in both states before and after policy implementation.
In Trained data collectors used the Environment and Policy Assessment and Observation (EPAO) tool to conduct observations in centers before implementation of the standards and 9 months after implementation. 8 The EPAO assesses child care physical activity environments, policies, and practices. 8 It includes 8 physical activity subscales; the Physical Activity Environment Total Score is the mean of the subscale scores. Directors reported center characteristics and percentages of children in each racial/ethnic group.
We calculated baseline medians for continuous variables and frequencies for categorical variables. To assess differences between states, we conducted the Wilcoxon rank sum test for continuous variables and the exact Pearson c 2 test for categorical variables. To assess differences in EPAO scores between states and before and after policy implementation, we conducted repeated-measures linear regression with interaction between state and time. We used SAS version 9.3 (SAS Institute, Cary, NC) to complete analyses.
RESULTS
Complete data were available for 59 centers (33 in South Carolina, 26 in North Carolina). More North Carolina than South Carolina centers were for profit (P = .008), and centers in South Carolina had more children enrolled (P = .006) and more staff (P = .008).
Because of those differences, we adjusted for those variables and subsequently observed statistically significant state-by-time interactions for 2 subscales: Fixed Play Environment (P < .001) and Physical Activity Training and Education (P = .015; Table 1 ). These 2 subscale scores increased in South Carolina from baseline to follow-up but decreased in North Carolina. The Physical Activity Environment Total Score increased in both states, but the increase was greater in South Carolina (1.1 vs 0.2); the state-by-time interaction approached but did not reach statistical significance (P = .06).
DISCUSSION
This study was based on a natural experiment that occurred because South Carolina's quality improvement program adopted mandatory physical activity standards for child care centers. The major finding was that the standards were associated with improvements in center physical activity practices, indicating that adopting the standards likely produced meaningful changes in practices related to children's physical activity.
States vary considerably in their physical activity regulations for young children in care. 4 Delaware, Massachusetts, and New York City have made changes to child care physical activity policies. In Delaware, researchers found that child care providers' knowledge of new physical activity regulations increased following training. 9 In New York City, providers' compliance with implementing daily physical activity was high (87.2%) according to director and teacher report. 10 These findings are similar to our finding that South Carolina centers improved their physical activity practices after new physical activity standards were adopted. It is important to note that the Delaware study simply assessed providers' knowledge, the New York City study did not collect baseline data of physical activity practices, and neither included a comparison group. 9,10 Thus, the current study was more rigorous than previous studies because it used a 2-group pretest-posttest design. Similarly, in Massachusetts, physical activity increased after the policy was implemented, but researchers saw corresponding increases in Rhode Island, the comparison state.
7 Accordingly, the current study contributes to the body of knowledge supporting the potential of child care policy changes to improve children's physical activity.
Although South Carolina centers improved some of their physical activity practices after implementing the standards, the changes were modest. This may have been the result of the limited training South Carolina directors received. Four meetings were conducted across South Carolina to introduce directors to the standards, but no technical assistance or training was provided. A similar policy intervention study by Lyn et al. 11 found that teachers needed assistance to meet physical activity regulations. Our findings and those of Lyn et al. 11 indicate that additional resources are needed to help centers fully implement physical activity policies. Staff training is an important way to promote strategies that encourage physical activity in young children. 12 Such strategies include staff joining children in play, 3 encouraging children to be active, 3 having sufficient portable equipment for all children, 3, 12 and providing daily outdoor time. 3 This study had strengths and limitations. Strengths include the quasi-experimental 2-group pretest-posttest design, diverse samples of children, and use of the reliable EPAO instrument. However, observations occurred on a single day, which may not be representative. This study was also limited in its generalizability by the small number of centers and geographic areas. Despite these limitations, this study contributes to the scientific literature by taking advantage of a natural experiment of physical activity standards in child care centers.
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